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HAND HELD DEVICE HAVING TWO HEADS
THAT ARE RETRACTABLE BY MEANS OF A
SINGLE BUTTON

FIELD OF THE INVENTION

The invention relates to a longitudinally elongate hand
held device with two heads that are each mounted to be

retractable at a respective end of the hand held device. The

invention relates particularly, but not necessarily to writing
instruments.

PRIOR ART

Known hand held devices having two retractable heads
generally do not give complete satisfaction from the points
of view of ergonomics, bulkiness, and rehability. There
therefore exists a need 1n this sense.

SUMMARY OF THE INVENTION

An embodiment provides a hand held device extending
along an axis, comprising a casing presenting a first distal
end and a second distal end opposite the first distal end along
the axis, a first head that i1s movable axially between a
position for use in which the first head projects from the
casing from the first end and a retracted position in which the
first head 1s retracted inside the casing, a second head that 1s
movable axially between a position for use i which the
second head projects from the casing from the second end
and a retracted position in which the second head 1s retracted
inside the casing, and a single side button that 1s configured
to bring the first head and the second head, independently of
cach other, from the retracted position to the position for use
and vice versa, the side button cooperating with a first
ratchet mechanism 1n order to cause the first head to pass
from the retracted position to the position for use and vice

versa, and with a second

' Translation of the title as established ex officio. ratchet mechanism in order
to cause the second head to pass from the retracted position to the position for
use and vice versa, wherein each ratchet mechanism respectively comprises
a first and a second piston, a first and a second rotary cam, a first and a second
stationary cam respectively receiving the first and the second rotary cam, and

a first and a second spring.

It should be understood that the heads are arranged axially
opposite from each other within the hand held device. It
should also be understood that the single side button makes
it possible to retract/extend the first and second heads
into/out from the casing, independently of each other. Natu-
rally, the casing may be formed by a single part, or by a
plurality of parts. The casing therefore forms the outer
portion of the hand held device. By way of example, for a
writing 1nstrument, e.g. a pen, the casing 1s formed by the
outer cylinder of the pen.

It should be understood that the heads may be formed by
any hand held device tool endpiece, e.g. the endpiece of a
wrench, a screwdriver, a blade, a punch, a writing body (felt
tip, ballpoint tip, or other tip, and fitted with an ik reservorr,
mechanical pencil, graphite pencil lead, chalk, or any other
means making it possible to write on a substrate), a brush,
an eraser, a Iriction body, a pad for a capacitive screen, a
cosmetic applicator (makeup brush, pencil, mascara brush,
roll-on applicator, lipstick, or any other means for applying
cosmetics), etc.

Each head 1s retractable by means of a respective ratchet
mechanism, which mechanisms are independent from each
other, the button making it possible to actuate each of the
ratchet mechanisms, independently of each other 1n order to
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2

retract/extend each of the first and second heads indepen-
dently of each other into/out from the first and second distal
ends of the casing, respectively.

The ratchet mechanisms are known mechanisms, each
comprising a piston, a rotary cam, a stationary cam, and a
spring, €.g. a spring working in compression. The rotary cam
cooperates axially, directly or indirectly with the piston, with
the stationary cam, and with the spring. By actuating the
piston axially, the piston pushes the rotary cam axially
against the spring, the rotary cam pivoting during its axial
movement, and then the piston cooperates 1n abutment with
various teeth of the stationary cam by means of the spring
when the pressure on the piston 1s released. Thus, the rotary
cam 1s movable axially between two distinct axial positions,
as a function of the axial position of the teeth of the
stationary cam with which the movable cam cooperates.
Thus, by cooperating directly or indirectly with a head, the
rotary cam thus brings said head to a position for use or to
a retracted position.

By way of example, the button may be interposed axially
between the two ratchet mechanisms.

Thus, such a hand held device 1s ergonomic because of 1ts
single side button. The combination of a single button for
controlling both ratchet mechanisms, and the general com-
pactness of ratchet mechanisms enables the hand held device
to be more compact, having dimensions suitable for the
hands of the majority of users. Finally, since ratchet mecha-

nisms are reliable, the hand held device 1s consequently also
reliable.

In some embodiments the side button 1s movable axially
and includes a single slider cooperating in abutment along
the axis both with the first piston and with the second piston.

It should be understood that the slider 1s an element of the
button that 1s arranged inside the casing and that cooperates
with the first and second pistons. By way of example, the
slider 1s arranged axially between the first piston and the
second piston. Thus, by actuating the button 1n a first axial
direction, the slider 1s brought into abutment with the first
piston, whereby the first ratchet mechanism 1s actuated and
the first head 1s brought into the position for use or into the
retracted position, while actuating the button 1n a second
axial direction, opposite to the first direction, the slider 1s
brought into abutment with the second piston, whereby the
second ratchet mechanism 1s actuated and the second head
1s brought into the position for use or into the retracted
position. Thus, depending on whether the button 1s actuated
in one direction or the other, one head i1s brought into one
position or the other, and this 1s done mndependently of the
other head. Such a structure 1s particularly compact, and 1ts
simplicity gives 1t great reliability. In addition, the move-
ment of the button 1n one direction in order to actuate one
head, and 1n the other direction in order to actuate the other
head 1s fairly mtuitive, which makes the hand held device
quite ergonomic.

In some embodiments, the slider presents a first concavity
and a second concavity, both extending axially, the first
concavity being oriented towards the first head and config-
ured to recerve the first piston, while the second concavity
1s oriented towards the second head and configured to
receive the second piston.

By receiving the pistons, the concavitys guide the pistons
and ensure the slider 1s 1n alignment with the pistons. Such
concavitys therefore make it possible to ensure axial align-
ment between the pistons and the slider, and does so
whatever the axial position of the slider relative to each of
the pistons. Reliability 1s therefore improved.
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By way of example, the concavitys are formed by cups. It
should therefore be understood that 1n this example, the cups
are arranged axially back-to-back.

In some embodiments, the slider presents at least one
radial projection configured to limit radial movements of the
slider within the casing.

Naturally, “radial” 1s perpendicular to “axial”. These
radial projections make 1t possible to guide the slider axially
inside the casing and to avoid the slider deviating radially
within the casing, e.g. when the user presses on the button
in order to actuate it. It 1s thus ensured that the slider and the
pistons remain axially in alignment, whereby the reliability
of the hand held device 1s turther improved.

In some embodiments, the first head cooperates with the
first rotary cam by bearing against i1t, while the second head
1s mounted on the second rotary cam.

Such a structure makes 1t possible to house inside the
casing a portion of the head that presents an elongate
structure, €.g. a writing body, a mechanical pencil, etc., said
head being guided axially by the casing while mere coop-
cration with the rotary cam by bearing against it sufhices to
retract/extend the head (or an end of the head) into/out from
the casing. In addition, this structure makes 1t possible to
house a head of the structure that 1s dificult to guide by
means of the casing, €.g. an eraser or a pad for a capacitive
screen, with the head then being held 1n place by mounting
said head on the rotary cam. Such a structure makes it
possible to optimize holding of the heads within the hand
held device, and therefore its robustness, and in addition
makes 1t possible to optimize compactness of the inside
structure of the hand held device, and therefore, conse-
quently, the overall compactness of the hand held device.

It should be understood that the head may be mounted on
the rotary cam directly or indirectly. Naturally, this mount-
ing of a head on a rotary cam may be performed 1n any
device other than the hand held device having two heads
described 1n the present description. In particular, mounting
a head 1n this way 1s particularly advantageous when 1t 1s
diflicult to make the spring cooperate with the head, whether
for structural reasons or because of the strength/wear/Ira-
gility of the head. Specifically, having the head mounted on
the rotary cam while the spring cooperates with the rotary
cam and not with the head satisfies such design constraints.

In some embodiments, the first head 1s a writing body,
while the second head 1s a pad for a capacitive screen.

It can be understood that the pad 1s a termination config-
ured to interact with a capacitive screen. The pad 1s con-
ductive (because of the material from which 1t 1s made, or
because of a coating). The shape, the flexibility/stiflness, and
the material(s) of a pad are not limited, providing the pad 1s
capable of interacting with a capacitive screen, 1.e. providing
the screen can detect 1t making contact therewith.

In some embodiments, the first head 1s a writing body
with thermochromic ink, while the second head 1s a friction
body for changing the color of the thermochromic ink
deposited on a substrate by means of said writing body.

The structure of the hand held device 1s particularly well
adapted for writing instruments, e.g. including firstly a
writing body, and secondly an eraser, a friction body, or a
pad for a capacitive screen.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention and 1ts advantages can be better understood
on reading the detailed description of various embodiments
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of the invention given as non-limiting examples. The
description refers to the accompanying sheets of figures, 1n

which:
FIG. 1 shows a hand held device seen in perspective;
FIG. 2 shows the FIG. 1 hand held device 1n section on

section plane II;

FIG. 3 shows the FIG. 1 hand held device, 1n an exploded
VIEW;

FIG. 4 1s a section view of the stationary cams; and

FIGS. SA, 5B, 5C, and 5D show the different configura-
tions of the hand held device depending on whether the
heads are 1n the position for use or 1n the retracted position.

DETAILED DESCRIPTION OF EXAMPLES

FIGS. 1, 2, and 3 show a hand held device 10, in this

example a writing instrument 10, extending along an axis X
and including two heads 16A and 16B that are mounted 1n
a casing 12 and that are retractable by means of a single side
button 14. The casing presents a first distal end 12A and a
second distal end 12B that 1s opposite the first distal end
along the axis X. The first head 16A 1s movable axially
between a retracted position in which it 1s retracted inside
the casing 12 and a position for use 1n which 1t projects from
the casing 12 from the first distal end 12A. In addition, the
second head 16B i1s movable axially between a retracted
position 1n which 1t 1s retracted inside the casing 12 and a
position for use 1n which 1t projects from the casing 12 from
the second distal end 12B. FIGS. 1 and 2 show the first and
second heads 16A and 16B in the retracted position.

More precisely, with reference to FIG. 3, the casing 12
comprises three portions: a first cylinder 12AA, a second
cylinder 12AB, and a third cylinder 12BB. The first cylinder
12AA and the second cylinder 12AB are assembled together
by screw-fastening. The free end of the first cylinder 12AA
defines the first end 12A of the casing 12. The third cylinder
12BB i1s assembled by snap-fastening on the stationary cam
18BC described below, while the stationary cam 18BC 1s
itself mounted by snap-fastening inside the second cylinder
12AB, the snap-fastener means not being shown. Thus, the
second cylinder 12AB forms an intermediate cylinder along,
the axis X between the first cylinder 12AA and the third
cylinder 12BB. The free end of the third cylinder 12BB
forms the second end 12B of the casing 12.

The mtermediate cylinder 12AB presents a side slot 13
extending along the axis X and through which there extends
a grip portion 14B for operating the button 14 so that the user
1s able to actuate the button 14. The axial length of the slot
13 1s great enough for the button 14 to be able to be moved
towards the first distal end 12A and towards the second distal
end 12B along the axis X.

The button 14 presents a single slider 14A, the grip
portion 14B, and a rod 14C connecting the grip portion 14B
and the slider 14A together. The slider 14 A presents a first
concavity 14AA and a second concavity 14AB, each of these
concavitys extending axially (1.e. being oriented) 1n opposite
directions. In this example, the concavitys are formed by

cups 14AA and 14AB. In addition, the slider 14A presents
radial projections 14AC, 1n this example three radial pro-

60 jections distributed at 90° intervals 1n pairs around the axis

65

and at 90° from the point where the rod 14C and the slider
14 A j01n each other. These projections 14AC are configured
to limit radial movements of the slider 14 A inside the casing
12, 1n this example 1nside the second cylinder 12AB.

The button 14 cooperates with a first ratchet mechanism
18A and with a second ratchet mechanism 18B. The first

ratchet mechanism 18 A comprises a first piston 18A A, a first
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rotary cam 18AB, a first stationary cam 18AC, and a first
spring 18AD. The second ratchet mechanism 18B comprises
a second piston 18BA, a second rotary cam 18BB, a second
stationary cam 18BC, and a second spring 18BD.

In this example, considered along the axis X, the button
14 1s interposed between the first and second ratchet mecha-

nisms 18A and 18B. The slider 14A of the button 14 1s
arranged between the first piston 18AA and the second

piston 18BA. The button 14 1s movable along the axis X, and

cooperates 1 abutment, via the slider 14 A both with the first
piston 18AA and also with the second piston 18BA. In
addition, the cup 14AA of the slider 14A 1s configured to
receive the first piston 18AA, while the cup 14AB 1s
configured to receive the second piston 18BA. In this
example, the annular edge of each of the cups 14AA and
14AB 1s substantially frustoconical, 1n such a manner as to
form a centering device when a piston 1s approaching, by
means of which the piston 1s centered on the axis of said cup,
and 1s aligned on the axis X with the shider 14A.

In this example, the first and second pistons 18AA and
18BA are identical. These pistons present respective axial
splines 18AA1 and 18BA1 and respective rings of teeth
18AA2 and 18BA2. The axial splines 18AA1 and 18BA1l
cooperate respectively with grooves 18AC1 and 18BC1 1n
the stationary cams 18 AC and 18BC, while the rings of teeth
18AA2 and 18BA2 cooperate respectively with the teeth
18AB1 and 18BB1 of the rotary cams 18AB and 18BB.

It should be observed that the grooves 18 AC1 and 18BC1
in the stationary cams 18AC and 18BC are deeper or
shallower radially, and they alternate 1n pairs circumieren-
tially (1.e. one deeper groove, one shallower groove, one
deeper groove, etc.). The axial ends of the shallower grooves

form a shoulder arranged 1n continuity with the teeth 18AC2
and 18BC2.

Thus, the pistons 18AA and 18BA are blocked against
rotation about the axis X (i.e. circumierentially) by means of
the splines 18AA1 and 18BA1 engaging in the grooves
18AC1 and 18BC1, respectively. By pushing the pistons
18AA and 18BA axially, the teeth 18AA2 and 18BA2
cooperate respectively with the teeth 18AB1 or 18BB1 of
the rotary cams 18AB or 18BB, whereby the rotary cams are
pushed axially until they disengage respectively from the
grooves 18AC1 or 18BC1 of the stationary cams 18AC or
18BC. As a result of the inclined faces of the teeth 18AA2
and 18BA2 of the pistons 18AA and 18BA and of the teeth
18AB1 and 18BB1 of the rotary cams 18AB and 18BB, once
the rotary cams 18AB and 18BB are disengaged from the
grooves they turn about the axis X (1.e. circumierentially),
and the teeth 18AB1 and 18BB1 engage respectively with
the teeth 18AC2 and 18BC2 that are circumierentially
adjacent. Thus, with the grooves of the stationary cams

alternating as deeper and shallower grooves, the teeth
18AB1, 18BB1 of the rotary cams then find themselves

either blocked axially at the teeth 18AC2, 18BC2 (i.e.
cooperating axially 1n abutment against an axial end of a
shallower groove), or else engaged and sliding axially 1n a
deeper groove so as to abut respectively against the pistons
18AA and 18BA, these pistons cooperating in abutment
against the corresponding shoulders 18AC3 and 18BC3 of
the first and second stationary cams 18 AC and 18BC. Thus,
the rotary cams take up two distinct axial positions in
alternation corresponding respectively to the retracted posi-
tion and to the working position of the heads. The springs
18AD and 18BD push the respective rotary cams 18 AB and
18BB axially against the stationary cams or against the
pistons, depending on the position adopted.
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In this example, the first stationary cam 18AC presents a
sheath portion 18AC4 and a side groove 18ACS. The side

groove 18ACS receives the rod 14C of the button 14 1n
sliding along the axis X, which makes it possible to guide the
button 14 1n sliding along the axis X and to avoid any rotary
movement about the axis X. The sheath portion 18AC4
receives a portion of the first head 16A, which makes 1t
possible to maintain the alignment along the axis X between
the first head 16A and the first rotary cam 18AB, and does

so whatever the position of the first rotary cam 18AB. The
first stationary cam 18AC 1s mounted 1n the second cylinder
12B by snap-fasteming, the snap-fastener means not being
shown.

Each of the rotary cams 18AB and 18BB cooperates with
a respective head, the first rotary cam 18AB cooperating
with the first head 16 A while the second rotary cam 18BB
cooperates with the second head 16B. More precisely, in this
example, the first head 16 A 1s a writing body, 1n this example
a ballpoint tip 16 A1 mounted on an ink reservoir 16 A2. The
axial end 16A3 of the writing body 16A opposite from 1ts
writing tip 16 Al cooperates with the first rotary cam 18AB1
by being caused to bear axially against 1t by means of the
spring 18AD. The spring 18AD 1s a spring working 1in
compression, bearing {firstly against an axial shoulder
12AA1 of the casing 12, and more particularly in this
example of the first cylinder 12AA, and secondly against a
shoulder 16 A4 of the writing body 16A. Thus, the spring
18AD of the first ratchet mechanism 18A cooperates with
the first rotary cam 18AB1 indirectly, by means of the first
head 16A.

The second head 16B 1s a pad for a capacitive screen. The
pad 16B presents a distal end 16B1 for cooperating with a
capacitive screen, this end 16B1 1n this example being
substantially in the form of a hollow hemisphere. The end
16B1 extends from a fastener portion 16B2 that 1s substan-
tially 1n the form of a hollow cylinder. The fastener portion
16B2 has a collar 16B3 arranged 1n the vicinity of the free
end of the fastener portion 1682, on the inside of the fastener
portion 16B2. The collar 16 B3 cooperates by snap-fastening
in an annular groove 18BB3 formed 1n the mounting base
18BB2 formed by a portion of the second rotary cam 18BB.
In the position for use, the radial space between the pad 16B,
and more particularly the fastener portion 16B2, and the
third cylinder 12BB 1s small enough to ensure that the collar
16B3 remains engaged in the groove 18BB3 and provides
reliable mounting of the pad 16B on the second rotary cam
18BB while the pad 16B 1s 1n use.

In addition, 1n order to ensure that the pad 16B operates
correctly, 1.e. to ensure that 1t 1s capable of interfering/
interacting with a capacitive screen 1n such a manner that 1ts
presence at a given point of said capacitive screen can be
detected by the screen, at least the second rotary cam 18BB
and stationary cam 18BC, and also the second cylinder
12AB are all electrically conductive so that electrical contact
can be established between the pad 16B and a user’s hand
while operating the hand held device 10 via the second
cylinder 12AB. By way of example, the second rotary cam
18BB and the second stationary cam 18BC, and also the
second cylinder 12AB may be made of electrically-conduc-
tive plastic, e.g. plastic filled with carbon black or carbon
nanotubes, or more generally filled with any type of con-
ductive filler known to the person skilled 1n the art.

Naturally, the system for mounting the pad on a rotary
cam of the ratchet mechanism 1s not limited to a hand held
device with two heads, and may be transposed to any hand
held device presenting a single head or more than two heads.
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In a vaniant that 1s not shown, the first head 16 A contains
thermochromic ink in the reservoir 16 A2 while the second
head 16B 1s not hollow and forms a friction body for causing,
thermochromic ink that has been placed on a substrate by
means of the first head 16 A, to change color by means of
friction.

Thus, by operating the button 14 along the axis X 1n a first
direction X1 towards the first head 16A, the first ratchet
mechanism 18A 1s actuated, thereby causing the first head to
retract/extend into/out from the casing 12. In FIGS. 5C and
5D, the first head 16 A extends from the casing 12; 1t 1s thus

in the position for use. In FIGS. 5A and 5B, the first head

16A 1s retracted inside the casing 12; 1t 1s thus in the
retracted position.

In the same way, by operating the button 14 along the axis
X 1n a second direction X2 towards the second head 16B (1.¢.
opposite to the first direction X1), the second ratchet mecha-
nism 18B 1s actuated, thereby causing the head 16B to
retract/extend into/out from the casing 12. In FIGS. 5B and
5D, the second head 16A extends from the casing 12; it 1s
thus 1n the position for use. In FIGS. 5A and 5C, the second
head 16B is retracted inside the casing 12; 1t 1s thus 1n the
retracted position.

The button 14 cooperates with the first and second ratchet
mechanisms 18A and 18B 1n abutment only, and since these
mechanisms are actuated in this example along the same
axis but 1n opposite directions, 1t 1s ensured that actuation of
one mechanism 1s totally independent from actuation of the
other mechanism and vice versa. A hand held device 10 can
therefore be placed very easily in any of the configurations
shown 1n FIGS. 5A to 5D.

Thus, when the button 14 1s operated in the direction X1,
only the first head 16 A 1s actuated and the second head 168

1s not actuated, while when the button 14 1s operated in the
direction X2, only the second head 16B 1s actuated and the
first head 16 A 1s not actuated. By way of example, 1n order
to pass from the configuration of FIG. 5B to the configura-
tion of FIG. 5C, 1t 1s necessary to actuate the button once in
the direction X2 1n order to retract the second head 16B, and
to actuate the button once 1n the direction X1 1n order to
extend the first head 16A.

Although the present invention 1s described with refer-
ence to specific examples, 1t 1s clear that modifications and
changes may be made to these examples without going
beyond the general scope of the invention as defined by the
claims. In particular, individual characteristics of the various
embodiments shown and/or mentioned may be combined 1n
additional embodiments. Consequently, the description and
the drawings should be considered 1n a sense that 1s 1llus-
trative rather than restrictive.
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The mnvention claimed 1s:

1. A hand held device extending along an axial direction,
comprising a casing presenting a first distal end and a second
distal end opposite the first distal end along the axial
direction, a first head that 1s movable axially between a
position for use 1in which the first head projects from the
casing from the first distal end and a retracted position 1n
which the first head 1s retracted inside the casing, a second
head that 1s movable axially between a position for use in
which the second head projects from the casing from the
second distal end and a retracted position in which the
second head is retracted inside the casing, and a single side
button that 1s configured to bring the first head and the
second head, independently of each other, from the retracted
position to the position for use and vice versa, the side button
cooperating with a first ratchet mechanism 1n order to cause
the first head to pass from the retracted position to the
position for use and vice versa, and with a second ratchet
mechanism 1n order to cause the second head to pass from
the retracted position to the position for use and vice versa,
wherein each of the first and second ratchet mechanisms
respectively comprises a first and a second piston, a first and
a second rotary cam, a first and a second stationary cam
respectively receiving the first and the second rotary cam,
and a first and a second spring.

2. A hand held device according to claim 1, wherein the
side button 1s movable axially and includes a single shider
cooperating in abutment along the axis both with the first
piston and with the second piston.

3. A hand held device according to claim 2, wherein the
slider presents a first concavity and a second concavity, both
extending axially, the first concavity being oriented towards
the first head and configured to recerve the first piston, while
the second concavity 1s oriented towards the second head
and configured to recerve the second piston.

4. A hand held device according to claim 2, wherein the
slider presents at least one radial projection configured to
limit radial movements of the slider within the casing.

5. A hand held device according to claim 1, wherein the
first head cooperates with the first rotary cam by bearing
against 1t, while the second head 1s mounted on the second
rotary cam.

6. A hand held device according to claim 1, wherein the
first head 1s a writing body while the second head 1s a pad
for a capacitive screen.

7. A hand held device according to claim 1, wherein the
first head 1s a writing body with thermochromic ink, while
the second head 1s a friction body for changing the color of
the thermochromic 1ink deposited on a substrate by means of
said writing body.
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